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Introduction: Foreign body (FB) ingestion is a common paediatric presentation to emergency centres in South Africa (SA). There are no guidelines for the management
of FB ingestion in children in SA. This study describes the presentation, investigation, and management of FB ingestion at a tertiary paediatric trauma unit in SA.
Methods: A retrospective chart review was conducted on all children presenting to Red Cross War Memorial Children’s Hospital Trauma Unit with a history of FB
ingestion. Data was gathered from referral letters and hospital records, including any radiographs performed.
Results: 146 patients were includedwith amedian age of 32 months. Of these, 90%were asymptomatic at presentation. Themain types of FB ingested were: 62%metallic,
14% non-metallic, and 15% food. In the metallic group, the most common FB was a coin, ingested by 45% of children. Radiographs were performed in 94% of patients,
with a total of 202 radiographs performed on 137 children. The FBwas identiﬁed by radiographic means in 68% of cases (39% in the oesophagus and 34% in the stomach)
and removed endoscopically in 41 patients. Following endoscopy there were minor complications in 7 patients, all of which were managed conservatively.
Conclusion: The age distribution and types of FBs ingested are comparable to other published studies, though the investigation and management of FBs varied widely.
Most patients with FB ingestion had several radiographs performed, exposing them to potentially harmful radiation. The use of a hand-held metal detector in emergency
centres could reduce the number of radiographs performed. Guidelines for the investigation and management of FB ingestions in children in SA are necessary.Introduction: L’ingestion de corps e´trangers (CE) constitue une urgence pe´diatrique courante au sein des centres d’urgence en Afrique du Sud (AS). Il n’existe aucune
directive pour la prise en charge de l’ingestion de CE chez les enfants en AS. Cette e´tude de´crit la pre´sentation, l’examen et la prise en charge de l’ingestion de CE au sein
d’une unite´ de traumatologie pe´diatrique tertiaire en AS.
Me´thodes: Une re´vision re´trospective sous forme de diagramme des informations disponibles a e´te´ mene´e sur tous les enfants s’e´tant pre´sente´s suite a` l’ingestion d’un
CE au sein de l’unite´ de traumatologie de l’hoˆpital pour enfants du Red Cross War Memorial. Les donne´es ont e´te´ recueillies a` partir de lettres de re´fe´rence et dossiers
hospitaliers, y compris les e´ventuelles radiographies effectue´es.
Re´sultats: 146 patients ont e´te´ inclus dans l’e´tude, aˆge´s en moyenne de 32 mois. Parmi ceux-ci, 90 % ne pre´sentaient aucun symptoˆme a` leur arrive´e. Les principaux
types de CE inge´re´s e´taient les suivants : objets me´talliques, 62 %, objets non me´talliques, 14 %, aliments, 15 %. Au sein du groupe « objets me´talliques », les CE les
plus fre´quemment rencontre´s e´taient des pie`ces de monnaie, inge´re´es par 45 % des enfants. Des radiographies e´taient re´alise´es sur 94 % des patients, un total de 202
radiographies ayant e´te´ re´alise´es sur 137 enfants. Le CE e´tait identiﬁe´ par radiographie dans 68 % des cas (39 % dans l’œsophage et 34 % dans l’estomac), et retire´ par
endoscopie chez 41 patients. Des complications se sont pre´sente´es suite a` l’endoscopie chez sept patients, qui ont toutes fait l’objet d’un controˆle raisonnable.
Conclusion: La re´partition par aˆge et les types de CE inge´re´s e´taient comparables aux donne´es contenues dans d’autres e´tudes publie´es, bien que l’examen et la gestion
des CE variaient dans une large mesure. La plupart des patients ayant inge´re´ un CE ont fait l’objet de plusieurs radiographies, les exposant a` d’e´ventuelles radiations
nocives. L’utilisation d’un de´tecteur de me´tal manuel dans les centres d’urgence pourrait re´duire le nombre de radiographies re´alise´es. Des directives pour l’examen et la
prise en charge des ingestions de CE chez les enfants en AS sont ne´cessaires.African relevance
 Foreign body ingestion is a common presentation to the
African Emergency Centre, affecting mainly the 6–36 month
age group. The coin is by far the most common ingested foreign body
in children.
 There are no established practice guidelines for the manage-
ment of foreign body ingestion available in South Africa.
Introduction
Foreign body (FB) ingestion in paediatric patients is a com-
mon presentation to emergency centres worldwide,1 with as
many as 125,000 cases reported in 2007 in the United States.2
Figure 1 Patient enrolment schedule.
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cause of admissions to Red Cross War Memorial Children’s
Hospital Trauma Unit (RCWMCH TU), which treats approx-
imately 6500 children per year.3
Young children are curious by nature and learn by
exploration, which can lead to the unintentional swallowing
of foreign objects. The most common accidental ingestants
in children are metal objects (coins, pins, paper clips, and
button batteries), non-metal objects (wood, toy parts, plastic
parts), and food particles such as ﬁsh and chicken bones.4–6
Poverty, overcrowding, young maternal age, single parent
households, and low maternal educational status all confer risk
and make children more vulnerable to both intentional and
unintentional injury.7 The investigation and management of
FB ingestion is well deﬁned and based on evidence-based
guidelines in many health systems, but in SA, there are no clear
guidelines.3,4 The hand-held metal detector (HHMD) is a
device infrequently used in SA that has revolutionised the
investigation and management of FB ingestion in higher
income countries (HIC), with dramatically less radiation expo-
sure than use of screening with traditional radiograph series.8
In a resource-limited country like SA, establishing guideli-
nes incorporating the use of HHMDs could reduce both refer-
rals to major centres and the number of radiographs
performed in children with FB ingestions. Multiple radio-
graphs incur large doses of radiation (particularly with higher
penetration ﬁlms such as abdominal ﬁlms).9 Paediatric patients
have immature tissues and excessive radiation exposure
increases the risk of developing malignancies later in life.9,10
This study will describe the current presentation and subse-
quent management of children with FB ingestions at a tertiary
paediatric hospital in SA.
Methods
A retrospective chart review was performed for the period 1
January to 31 December 2010 at RCWMCH TU.
RCWMCH is a tertiary paediatric hospital, a referral hospital
for many of the children (up to age 13 years) of the Western
Cape. The trauma unit is staffed by medical ofﬁcers and trai-
nee specialists, with specialist surgeon supervision (offsite after
hours). Study patients were identiﬁed from the trauma unit
(TU) register, which documents details of all children present-
ing to the TU, including the main reason for each presentation.
All the TU registers for the period were retrieved to identify
patients with the main reason for the visit being FB ingestion.
Patient records were retrieved from medical records. If
records were missing, a second attempt was made to locate
them. The referral letter, notes on the initial TU presentation,
investigations, subsequent management, follow-up, and infor-
mation on any complications were reviewed by the principal
investigator (CD). Inclusion criteria were all patients
613 years of age presenting with a history of oral FB ingestion
to the RCWMCH TU in the study period. Exclusion criteria
were hospital records that were incomplete or unobtainable.
Data was collected with aid of a data sheet completed by
hand and then entered into an Excel data sheet on a
password-protected computer. The following data was collected:
characteristics of patients, time to presentation from ingestion
of FB, presenting symptoms, type of FB ingested, investiga-
tions performed, results of investigations, management ofpatients, discharge and follow-up of patients, any patients
who returned for the same problem, advice given to caregivers’
of the patients at discharge, and recorded complications. The
principal investigator (CD) reviewed all available patients’
radiographs to identify the FB and location. Descriptive statis-
tics were used to describe the information using Microsoft
Excel (2010, Microsoft Corp., Redmond WA) and STATA
(8.0, Statacorp LP, College Station TX). The study was
approved by the Human Research Ethics Committee at the
University of Cape Town. Patient consent was not required
as this study was a retrospective review of patient notes, and
patient identities were protected.
Results
A total of 184 patients were eligible for the study, with 146
(79%) patients ultimately included (see Fig. 1). The median
age of study patients was 32 months (IQR 19–60 months) with
55% being male. Of patients seen at RCWMCH TU with FB
ingestion, 72/146 (49%) were referred from other clinics and
district hospitals. The main reason for referral was for radio-
graphs (and subsequent removal of any FBs if required). The
remaining 74/146 (51%) patients were self-presentations to
the TU.
The time intervals from ingestion of the FB to presentation
at the TU were as follows: 118/146 (81%) < 24 h, 14/146
Figure 3 Types of Foreign Bodies Ingested (N= 146). *Other –
includes marble, stone, glass, paper, metal, badge, food material
and plant material.
178 C.D. Delport et al.(10%) 24–48 h, 11/146 (8%) 3–7 days, and only 2/146 (1%)
presenting more than one week after ingestion; in one patient
the time interval was not documented. In 70/146 (48%) there
was documentation of the child having been symptomatic
prior to arrival at the TU. The most common pre-arrival
symptoms were: vomiting 22/70 (31%), drooling 12/70
(17%), and dysphagia 6/70 (9%). Upon arrival at the TU,
14/146 (10%) were documented as being symptomatic, and
the most common symptoms were: drooling 6/14 (43 %),
dysphagia 3/14 (21%), and vomiting 2/14 (14%).
A total of 202 radiographs were performed for 137/146
(94%) of patients. In 66/137 (48%) patients a single radio-
graph was done, 57/137 (42%) had two radiographs done,
and 14/137 (10%) had three radiographs done. In total
128/202 (63%) radiographs were chest radiographs, 40/202
(20%) were abdominal radiographs, and 34/202 (17%) were
lateral neck radiographs. Of the 137 patients that had a radio-
graph performed, a FB was identiﬁed in 93/137 (68%). 78/93
(84%) of all metallic FBs were identiﬁed, with coins making
up 64/93 (69%). The locations of FBs on the radiographs
are represented in Fig. 2. Amongst the 93 patients in whom
a FB was identiﬁable on radiograph, the commonest FB loca-
tions were the proximal oesophagus in 36/93 (39%) and the
stomach 31/93 (34%). Radiographs were not available for
review by the principal investigator (CD) in 14/137 (10%)
patients. The types of FBs ingested are shown in Fig. 3. The
main FBs ingested were: metal 90/146 (62%), non-metal
20/146 (14%), food 22/146 (15%), other 11/146 (7%), and
unknown 3/146 (2%).
Overall, 60/146(41%) patients were admitted to an inpa-
tient ward. One patient was admitted for <24 h, 57/60
(95%) were admitted for a period of 1–3 days, one patient
was admitted for 5 days, and another patient absconded prior
to admission. Referral to a specialist was made in 68/146
(47%) of patients: 44/68 (65%) were referred urgently to sur-
gery for FB removal, 12/68 (18%) to surgical outpatients
non-urgently, 9/68 (13%) were referred urgently to the cardio-
thoracic team, and 3/68 (4%) were referred urgently to the Ear,
Nose, and Throat Specialists for removal of the FB.
Of the 60/146 (41%) patients admitted, 51/60 (85%) had
endoscopy performed as follows: oesphagoscopy 36/51
(71%), bronchoscopy 7/51 (14%), laryngoscopy 6/51 (12%),
and 2/51 (4%) had both oesphagoscopy and bronchoscopy
performed. The remaining 9/60 (15%) who did not undergoFigure 2 Position of Foreign Boendoscopy were admitted and had repeat radiographs done,
which showed progression of FB and patients were then
discharged.
Complications were noted in 7/51 (14%) of patients who
had endoscopy performed for FB removal; all were managed
conservatively with good recovery. The most common compli-
cation was an oesophageal ulcer in 3/7 patients (42%), with the
remaining complications including oesophageal mucosal
injury, tear in lateral oesophageal wall, tracheal mucosal
injury, and oesophageal stricture.
86/146 (59%) patients were not admitted to hospital. In
34/85 (40%) of these cases there was documentation of advice
to parents, with 10/34 (29%) speciﬁcally documenting that
stools should be checked daily for the FB.
Following their initial presentation, 23/146 (16%) patients
returned: 20/23 (87%) were scheduled for review and 3/23
(13%) had an unscheduled attendance at the TU. In 16/23
(69.5%) of patients repeat radiographs were performed with
6/16 (37.5%) of these radiographs showing a FB. The posi-
tions of the FBs in these repeat radiographs were 4/6
(66.6%) in the colon and 2/6 (33.3%) in the stomach. The
two patients with the FB located in the stomach subsequently
failed to attend scheduled follow-up. None of the 23 patients
who presented a second time were admitted or had endoscopy
performed to remove the FB.dy as located on radiographs.
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The majority of ingested FBs will pass spontaneously through
the gastrointestinal tract without causing injury. However,
10–20% will require non-operative intervention and less than
1% will require surgery.6,11 Certain objects such as disc batter-
ies, multiple magnets, sharp pointed objects (e.g., needles and
pins), and objects containing lead can lead to disastrous compli-
cations such as oesophageal perforation with mediastinitis,
small bowel perforation with peritonitis, and lead toxicity.
When dealing with potentially dangerous FBs such as these,
prompt identiﬁcation and localisation of the ingested FB is
imperative.
As in other studies, this study found the most common
ingested FB to be a coin, with more than half of the ingested
FBs being metallic.12 The ﬁsh bone was the second most com-
mon FB ingested, which could be attributed to a high ﬁsh
intake in Cape Town.
Radiographs are still the predominant initial imaging
modality in the investigation of FB ingestion.5,6 However, both
a single chest radiograph and a lateral neck radiograph expose a
child to 0.02 mSv of radiation, whilst an abdominal radiograph
exposes the child to 0.7mSV.12,13 In this study, 94% of patients
had radiographs performed. Given the cancer risk from radia-
tion exposure in children, this is a grave concern. In children,
growing tissues and organs are still immature and thus more
sensitive to radiation than mature tissues. Additionally, the
oncogenic effects of radiation have a longer latent period to
manifest as children have a longer lifetime ahead of them in
which to develop these potential side-effects.13,22
Use of the HHMD to identify the location of FBs in the
gastrointestinal tract was ﬁrst described by Lewis in 1980.1,16
The xiphisternum is used as a landmark; any signal above it
indicates that the object is potentially located in the oesopha-
gus and any signal below the xiphisternum indicates that the
object is located distal to the oesophagus, and will most likely
pass spontaneously through the gastrointestinal tract.8,15,17
The overall sensitivity of the HHMD is 95–100% with a speci-
ﬁcity of 82–93% for detecting the location of metal objects.8,14
In HIC, where practice guidelines exist, the inclusion of the
HHMD to locate ingested metallic objects has decreased the
number of radiographs used to identify and locate ingested
FBs.17 If hazardous FBs are thought to have been ingested,
they need to be removed regardless of their location, but other-
wise HHMDs are simple and easy to use with no advanced
training required to operate them.12 They are non-invasive
and non-hazardous and their use eliminates radiation exposure
associated with performing radiographs.
Practice guidelines need to include information for parents.
There is no rationale for advising parents to search through
their children’s stool daily for the FBs. Discharge information
should include advice on recognising the symptoms and signs
of intestinal obstruction or perforation should the FB not pass
spontaneously (for example, due to it being lodged at the
pylorus or ileocaecal valve).6,11
The best modality for removal of the FB will depend on
many factors, including the patient’s age and clinical condi-
tion, the size and shape of FB, type of FB, anatomic location,
and the skill of the attending physician.12 Endoscopy is the
most common method used to retrieve ingested FBs.18,19 In
this study 14% of patients undergoing endoscopic removalsuffered complications but the majority were self-limiting
and none resulted in long-term morbidity. No deaths were
recorded, which agrees with the low mortality rates associated
with FB ingestion worldwide.
From these data, most FBs located in the oesophagus were
removed. This is contrary to evidence that suggests FBs located
in the distal oesophagus have a 30% chance of passing sponta-
neously and can be left in the oesophagus for 24 h before it
becomes mandatory to remove them. This practice of early
removal is likely due to limited local resources (which makes
reducing inpatient duration critical) and to high rates of loss
to follow up when such patients are not admitted for
observation.5,20,21
It appears from this study that ingested FBs were managed
in a non-standardised manner with attending doctors differing
with respect to the choice and extent of investigation and man-
agement. This may in part be explained by a lack of guidelines
on FB investigation and management, but may also be partly
attributable to management by junior doctors lacking knowl-
edge and experience. It is a concern that many junior doctors
working in emergency settings in SA do not have access to con-
sistent on-site senior supervision.
Limitations of this study aremainly that this was a retrospec-
tive chart review relying on the trauma register to identify cases
of FB ingestion, and some missing data where unobtainable.
Conclusion
The patient age distribution and types of FBs ingested found
in this study are comparable to other published studies, but
the investigation and management of FBs varied widely.
Most patients with FB ingestion had radiographs performed
(often more than one), exposing them to potentially harmful
radiation. Guidelines are needed to rationalise the investiga-
tion and management of FB ingestion in SA and other low-
resource settings. The HHMD is an inexpensive tool that has
the potential to decrease unnecessary radiation and costs asso-
ciated with multiple radiographs, and its inclusion should be
strongly considered in such guidelines, especially in resource-
limited health care systems.
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